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(54) SEMICONDUCTOR CIRCUIT BOARD AND SEMICONDUCTOR DEVICE 
(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a semiconductor circuit board which allows the 
firm fixation of a thin semiconductor chip to itself without damaging the 
semiconductor chip. 

SOLUTION: On the surface of a copper electrode 2 of a semiconductor circuit 
board, a projecting section 6 is formed which is consistent in shape with a rear 
face of a__ thin semiconductor chip 4 whose surface is war-pp^H npwa-rHc- By fastening 
the rear face of the semiconductor chip 4 to the projecting section 6 via solder 
3, the solder can be free of void and the semiconductor chip 4 is never damaged 
by a pressurizing force applied at the time of bonding. Furthermore, there is no 
increase in heat resistance which could be caused by the void of the solder, and 
the resistance to a power cycle of the semiconductor chip 4 can also be improved. 
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CLAIMS 



[Claim (s) ] 

[Claim l]The semi-conductor circuit board characterized by making the shape of 
surface type of said electric conduction film of the part which a semiconductor 
chip fixes into the convex form or concave doubled with the curvature of said 
semiconductor chip in the semi-conductor circuit board which the electric 
conduction film by which pattern formation was carried out fixes to an insulating 
substrate . 

[Claim 2] The semi-conductor circuit board according to claim 1 which makes said 
insulating substrate a convex form or a concave for the configuration of said 
convex type or a concave, and is characterized by forming by fixing said electric 
conduction film of the same thickness on this insulating substrate. 

[Claim 3] The semi-conductor circuit board according to claim 1 which makes only 
said electric conduction film a convex form or a concave for the configuration of 
said convex type or a concave, and is characterized by the root face of this 
electric conduction film and said insulating substrate being flat. 

[Claim 4] The semi-conductor circuit board according to claim 1 to 3 characterized 
by forming ******** in the electric conduction film around the part which said 
semiconductor chip fixes. 

[Claim 5] The semiconductor device characterized by fixing a semiconductor chip 
through solder in the semi-conductor fixing part of said convex type or a concave 
using said semi-conductor circuit board according to claim 1 to 4 . 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the condition which curved the semiconductor chip in the 
condition that this invention curved it is related with the semiconductor 
device using the semi-conductor circuit board whose junction was enabled [ 
remaining as it is and ], and its semi-conductor substrate. 

[0002] 

[Description of the Prior Art] Drawing 6 is the important section sectional view 
of the conventional semi-conductor circuit board which fixed the semiconductor 
chip. A semiconductor chip 4 is joined to the semi-conductor circuit board which 
consists of a copper electrode 2 which are an insulating substrate 1 and a 
current carrying part through solder 3 (fixing) . As a semiconductor chip 4 is 
shown in drawing 8, the rear- face metal membranes 102, such as a three- layer 
metal membrane of aluminum/nickel/Au, are formed in a rear face with the 
semi-conductor substrate 100 and the insulator layers 101, such as polyimide film 
alternatively covered on a front face. By these insulator layers 101 and 
rear- face metal membranes 102, the difference of a coe fficient of thermal 
expansio n with the semi-conductor substrate 100, and the thick ness Of ^ fhehr e film, 
a semiconductor chip 4 curves in convex, or curves in a concave. With 10mm** 
extent, the amount of curvatures consists of 0.1mm order also before and after 
. 0.2mm with the semiconductor chip 4 with a thickness of 50 to about 100 
micrometers. Usually, since the coefficient of thermal expansion is larger than 
the semi-conductor substrate 100, if the polyimide film and a three-layer metal 
membrane cover the insulator layers 101, such as polyimide, on a front face, and 
a front face will cover curvature to a concave and will cover the metal membranes 
102, such as a three-layer metal mennbrane, at the rear face, a concave, i.e., a 
front face, will curve ( a rear face ] in convex. From polyimide, since the 
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direction of a three-layer metal membrane has the large coefficient of thermal 
expansion, it curves so that a front face may usually become convex. 
[0003] As shown in drawing 6, when it curves in convex, an opening 5 mav be ma de 
in the c enter section of the solder 3 b etween a copper electrode 2 and a 
semiconductor chip 4. If this is in a condition as it is and puts the 
semiconductor chip 4 which curved in convex on the solder 3 of the shape of a 
soli^ or a paste, since it cannot finish escaping from this air even if it fuses 
solder and joins a copper electrode 2 to a semiconductor chip 4, an opening 5 
will be formed in a center section, an air space being formed in the center 
section in which a semiconductor .chip 4 and solder 3 do not contact, being in 
that condition, and carrying out vacuum suction. 

C0004] Moreover, opening 5a which is the part where solder 3 is not attached to 
the edge of a semiconductor chip 4 when the semiconductor chip 4 has curved in 
the concave, as shown in drawing 7 arises, and it is ******. 

[0005] 

[Problem (s) to be Solved by the Invention] The stress to which it tends to make a 
semiconductor chip 4 flat if compulsory weld ing pr essure, such as wirebonding 
joins these openings 5 and 5a may be added^i an3^ in any case, the damage 20 on a 

cracky a ravp-in, etc. may arise in a semiconductor chip 4. Moreover, if there 

are openings 5 and 5a even when a semiconductor chip 4 is assembled without 
damage, thermal resistance will become high in this part, the temperature rise of 
a semiconductor chip 4 will become large, and a power cycle tolerated dose will 
fall. 

[0006] The purpose of this invention is to solve the aforementioned technical 
problem and offer the semi-conductor circuit board and the semiconductor device 
which can fix a semiconductor chip, without making a thin semiconductor chip 
produce damage . 

[0007] 

[Means for Solving the Problem] In order to attain the purpose of this invention, 
in the semi-conductor circuit board which the electric conduction film (copper 
electrode) by which pattern formation was carried out fixes to an insulating 
substrate, it considers as the configuration which makes the shape of surface 
type of said electric conduction film of the part which a semiconductor chip 
fixes the convex form or concave doubled^ with the curvature of s aid semiconductor 
chip . 

[0008] Moreover, only said electric conduction film is made into a convex form or 
a concave for the configuration of said convex type or a concave, and the root 
face of this electric conduction film and said insulating substrate is made flat. 
Moreover, it is good to make said insulating substrate into a convex form or a 
concave for the configuration of said convex type or a concave, and to fix said 
electric conduction film of the same thickness on this insulating substrate. 
Moreover, it is good for the electric conduction film around said semiconductor, 
chip to form ******** (pit) . 

[0009] Moreover , using the aforementioned semi-conductor circuit board, a 
semiconductor chip is fixed through solder in the semi-conductor fixing part of 
said convex type or a concave, and it considers as a semiconductor device. As 
mentioned above, without producing the opening of the solder section, even if the 
semiconductor chip has curved in convex or a concave by making into convex or a 
concave the surface part of the copper electrode which joins a semiconductor 
chip, it becomes joinable to a copper electrode all over a semiconductor chip, 
and junction dependability also with an expensive thin semiconductor chip can be 
realized . 

[0010] Moreover , it can prevent that a semiconductor chip short-circuits by the 
end face with excessive solder by preparing a pit. 
[0011] 

[Embodiment of the Invent ionJJEteer^trtO^wing explanation described the same sign in 
the same part as drawing 6 . ^D rawing ^ lyis the important section sectional view of 
the semi-conductor circuit board ofthe 1st example of this invention. This 
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drawing is a sectional view which fixed the semiconductor chip 4 with a thickness 
of 100 micrometers or less, and the front face of the copper electrode 2 which 
touches through the rear face and solder 3 of a semiconductor chip 4 serves as 
convex. As shown in aforementioned drawing 8, the insulator layers 101, such as 
polyimide, were formed in the front face of the semi-conductor substrate 100, the 
rear- face metal membranes 102, such as three- layer vacuum evaporationo film of 
aluminum/nickel /Au, were formed in the rear face, and, as for the semiconductor 
chip 4, the front face has usually curved in convex (it is curving) . 

[0012] The front face of the copper electrode 2 which joins the semiconductor chip 
4 which curved in convex [ this ] with solder 3 incurvates convex. This curved 
field is acquired by forming the height 6 i n th e front face of an insulating 
substrate 1, and forming the copper electrode 2 of uniform thickness on it. 
Moreover, this curved field forms the height in the front face of a copper 
electrode 2 so that the field which curved in the concave of the rear face of a 
semiconductor chip 4 may be exactly contacted according to the average curvature 
condition of a semiconductor chip 4 . 

[0013] The semiconductor chip 4 which curved is joined through solder 3 along this 
curve side. Since the condition of the front face of the copper electrode 2 which 
is in the inferior-surf ace-of- tongue side to which a semiconductor chip 4 is 
joined at this time is made like the condition of the curvature of a 
semiconductor chip 4, even if an opening 5 is not generated in the solder 3 which 
has joined the copper electrode 2 to the semiconductor chip 4 at the time of a 
soldered joint but it performs wire bonding which is not illustrated, a 
semiconductor chip 4 is not damaged. 

[0014 ] Furthermore , since it has j oined by the jwhole surface product of . a 
semiconductor chip 4, a power cycle tolerated dose also improves. After the 
semi-conductor substrate shown in drawing 1 places a daily dose so that the 
inferior surface of tongue used as the pair of the convex configuration of the 
front face of an insulating substrate 1 may serve as the circui t—bqard of 
predetermined thickness between these two metal mold in the^^ ^e^ramijp powder j which 
is a raw material using two, concave metal mold and metal mold with an even front 
face, it is calcinated and formed at a predetermined pressure and predetermined 
temperature. Then, a front face puts on the ceramic plate which became a concave, 
and joins at a predetermined pressure and predetermined temperature. Generally an 
alumina, nitriding aluminum, etc. are used for junction of a ceramic plate and 
copper ^oil ■ag.^^a jointing material for corrugated fibreboard. 

[0015]<^rawina3 is the important section sectional view of the semi-conductor 
circuit board of the 2nd example of this invention. The difference from drawing 1 
is the point of having formed the height 7 in the front face of the copper 
electrode 2 which there is no height 6 in the iD c;Ml^^^nq c;iiV>f:^^;,7;ahi=^ i used as a 
foundation, and is installed in the upper part. Also in this case, the same 
effectiveness as drawing 1 is acquired. The top face and the inferior surface of 
tongue create the ceramic plate with even metal mold, and the semi-conductor 
circuit board shown in drawing 2 puts copper foil on a ceramic plate with this 
even front face, and joins a ceramic plate for even metal mold to copper foil at 
Mr. arrangement, and a predetermined pressure and predetermined temperature at 
another [ which does not put copper foil ] ceramic plate surface from the metal 
mold side where the concave crater was formed in the field which touches copper 
foil. By carrying out like this, the copper electrode 2 with a convex 
conf igu^ajfe^rOB^^s formed. 

[OOieXurawing 3) is the important section sectional view of the semi-conductor 
circuicTsoarS of the 3rd example of this invention. This semi-conductor circuit 
board makes a goncave^the insulating substrate 1 shown by drawing 1 R> 1, and the 
height 6 of a copper electrode 2. This is applied when the semiconductor chip 4 
has curved in the concave. Also in this case, the same effectiveness as drawing 1 
is acquired. Like the manufacture approach of the semi-conductor circuit board 
shown by drawing 1, the semi-conductor circuit board shown in drawing 3 is 
manufactured because the inferior surface of tongue used as the concave 
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configuration of the front face of an insulating substrate 1 and a pair uses 
concave metal mold. 

[0017 ) Drawing 4 is the important section sectional view of the semi -conductor 
circuit board of the 4th example of this invention. This semi-conductor circuit 
board makes a concave the height 7 of a copper electrode 2 shown by drawing 2 R> 
2. Also in this case, the same effectiveness as drawing 2 is acquired. Like the 
manufacture approach of the semi-conductor circuit board shown by drawing 2, the 
semi-conductor circuit board shown in drawing 4 is manufactured because the 
inferior surface of tongue used as the convex configuration of the front face of 
an insulating substrate 1 and a pair uses convex metal mold. 

[0018] Drawing 5 is the important section sectional view of the semi-conductor 
circuit board of the 5th example of this invention. Although this semi-conductor 
circuit board is the same configuration as the semi-conductor circuit board of 
drawing 1 fundamentally, it has installed the pit 10 (*★**★***) which slushes 
excessive solder 3a into the periphery section of the part which joins a 
semiconductor chip 4. As excessive solder 3a shows in a flash and drawing by the 
dotted line to the periphery section and the chip front face of a semiconductor 
chip 4, this pit 10 has the work which prevents connecting too hastily in the 
periphery section, and can raise dependability, 

[0019] Although installed in the periphery section of the part which joins a 
semiconductor chip 4, this pit 10 designs the dimension of its depth and width of 
face so that the solder which it was various and was protruded with the amount of 
the surface area and the solder of a semiconductor chip 4 may not overflow from a 
pit 10. Moreover, this pit 10 may be established only in the front face of a 
copper electrode 2, and if a still deeper pit is required, it will not matter as 
illustrated, even if it reaches to the insulating substrate 1 located in the 
lower part of a copper electrode 2 . 

[0020] Moreover , this pit is preparing also in drawing 4 from drawing 2, and the 

same effectiveness is acquired. 

[0021] 

[Effect of the Invent ion] According to this invention, according to the curvature 
of a semiconductor chip, incurvate a copper electrode, an opening becomes 
impossible between a semiconductor chip and solder by joining by solder, and 
damage on a semiconductor chip can be prevented with the welding pressure at the 
time of wirebonding. Moreover, since there is no opening, thermal resistance does 
not increase but a power cycle tolerated dose improves, 

[0022] Furthermore, by installing the pit which slushes surplus solder into the 
copper electrode or copper electrode which joins a semiconductor chip, and an 
insulating substrate, the tolerated dose to the thermal stress at the time of 
chip actuation can improve, and high junction dependability can be acquired. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l]The important section sectional view of the semi-conductor circuit 
board which the semiconductor chip of the 1st example of this invention 
fixed 

[Drawing 2] The important section sectional view of the semi-conductor circuit 
board which the semiconductor chip of the 2nd example of this invention 
fixed 

[Drawing 3] The important section sectional view of the semi-conductor circuit 
board which the semiconductor chip of the 3rd example of this invention 
fixed 

[Drawing 4] The important section sectional view of the semi-conductor circuit 
board which the semiconductor chip of the 4th example of this invention 
fixed 
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(Drawing 5] The important section sectional view of the semi-conductor circuit 
board which the semiconductor chip of the 5th example of this invention 
fixed 

[Drawing 6] The important section sectional view of the semi-conductor circuit 
board which the semiconductor chip which curved in convex [ conventional ] 
fixed 

[Draw/ing 7] The important section sectional view of the semi-conductor circuit 
board which the semiconductor chip which curved in the conventional concave 
fixed 

(Drawing 8] The important section sectional view of the semiconductor chip which 
curved 

(Description of Notations] 

1 Insulating Substrate 

2 Copper Electrode 

3 Solder 

3a Excessive solder 

4 Semiconductor Chip 

5 5a Opening 

6 Height Given to Insulating Substrate 1 

7 Height Given to Copper Electrode 2 

8 Concave Section Given to Insulating Substrate 

9 Concave Section Given to Copper Electrode 2 

10 Pit 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 




(Drawing 4"]" 
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[Drawing 63 




[Drawing 7] 
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LAIMS / 



DIaimCs)] 

DIaim 1] The semiconductor circuit board characterized by making the shape of surface type of said electric conduction layer of the 
art which a semiconductor chip fixes into the convex form or concave doubled with the curvature of said semiconductor chip in the 
smiconductor circuit board which the electric conduction layer by which pattern formation was carried out fixes in an insulating 
ubstrate. 

DIaim 2] The semiconductor circuit board according to claim 1 which makes said insulating substrate a convex form or a concave for 
ie configuration of ^aid convex type or a concave, and is characterized by forming by fixing said electric conduction layer of the same 
uckness on this insulating substrate. 

iJlaim 3] The semiconductor circuit board according to claim 1 which makes only said electric conduction layer a convex form or a 
oncave for the configuration of said convex type or a concave, and is characterized by the root face of this electric conduction layer 
nd said insulating substrate being flat. 

DIaim 4] The semiconductor circuit board according to claim 1 to 3 characterized by forming in the electric conduction layer 

"ound the part which said semiconductor chip fixes. 

DIaim 5] The semiconductor device characterized by fixing a semiconductor chip through solder in the semiconductor fixing part of said 
^nvex type or a concave using said semiconductor circuit board according to claim 1 to 4. 

ETAILED DESCRIPTION 



Detailed Description of the Invention] 
WOl] 

Meld of the Invention] the state which curved the semiconductor chip in the state where this invention curved — it is related with the 
3miconductor device using the semiconductor circuit board whose junction was enabled [ remaining as it is and ]. and its 
smiconductor substrate. 
K)02] 

Description of the Prior Art] Drawing 6 is the important section sectional view of the conventional semiconductor circuit board which 
<ed the senficonductor chip. The semiconductor chip 4 is joined to the semiconductor circuit board which consists of a copper 
ectrode 2 which are the insulating substrate 1 and a conductive part through solder 3 (fixing). As the semiconductor chip 4 is shown in 
-awing 8 . the rear-face metal membranes 102, such as a three-layer metal membrane of aluminum/nickel/Au. are formed in the 
smiconductor substrate 100. the insulator layers 101, such as a polyimtde layer selectively covered on the surface, and a rear face. By 
lese insulator layers 101 and rear-fece metal membranes 102, the difference of a coefficient of thermal expansion with the 
smiconductor substrate 100. and the thickness of these layers, the semiconductor chip 4 curves in convex, or curves in a concave. By 
Dmm** intensity, the amount of curvatures is set to around 0.2mm from around 0.1mm with the semiconductor chip 4 50 to about 100 
licrometers thick. Usually, since a polyimide layer and a three-layer metal membrane is [ the coefficient of thermal expansion ] larger 
lan the semiconductor substrate 100, if the insulator layers 101. such as polyimide, are covered on the surface, and the surface will 
yver curvature to a concave and will cover the metal membranes 102. such as a three-layer metal membrane, at the rear face, a 
3ncave. i.e.. the surface, will curve [ a rear face ] in convex. From polyimide. since the direction of a three-layer metal membrane has 
le large coefficient of thermal expansion. It curves so that the surface may usually become convex. 

K)03] As shown in drawing 6 , when it curves in convex, an opening 5 may be made in the center section of the solder 3 between the 
)pper electrode 2 and the semiconductor chip 4. When this is in a state as it is and the semiconductor chip 4 which curved in convex is 
xt on a solid or the paste state solder 3. an air layer is formed in the center section in which the semiconductor chip 4 and solder 3 do 
5t contact, and it is in the state. Since it cannot finish escaping from this air even if it fuses solder and joins the copper electrode 2 to 
le semiconductor chip 4. carrying out vacuum suction, an opening 5 is formed in a center section. 

K)04] Moreover, the opening 5a which is the part where solder 3 is not attached to the edge of the semiconductor chip 4 when the 

smiconductor chip 4 has curved in the concave, as shown in drawing 7 arises, and it is ^mc^^^ii*. 

1005] 

Voblem to be solved by the invention] In any case, when compulsory welding pressure, such as wirebonding, is added to this opening 5 
id 5a. the stress which is going to make the semiconductor chip 4 flat may be added, and the breakage 20 to a crack, a cave-in. etc. 
ay arise in the semiconductor chip 4. Moreover, if there are an opening 5 and 5a even when the semiconductor chip 4 is assembled 
rthout breakage, thermal resistance will become high in this part, the temperature rise of the semiconductor chip 4 will become large, 
id a power cycle tolerated dose will fall. 

1006] The object of this invention is to solve the aforementioned technical problem and to offer the semiconductor circuit board and 
le semiconductor device which can fix a semiconductor chip, without making a thin semiconductor chip produce breakage. 
1007] r ^"^ 
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^eans ^OK solving problem] In order to attain the object of this invention, the electric conduction layer (copper electrode) by which 
attern formation was carried out considers the shape of surface type of said electric conduction layer of the part which a 
smiconductor chip fixes in the semiconductor circuit board which fixes in an insulating substrate as the composition made into the 
onvex form or concave doubted with the curvature of said semiconductor chip. 

K)08] Moreover, only said electric conduction layer is made into a convex form or a concave for the configuration of said convex type 
r a concave, and the root face of this electric conduction layer and said insulating substrate is made flat. Moreover, it is good to make 
aid insulating substrate into a convex form or a concave for the configuration of said convex type or a concave, and to fix said electric 
onduction layer of the same thickness on this insulating substrate. Moreover, it is good for the electric conduction layer around said 
amiconductor chip to form (pit). 

X)09] Moreover, using the aforementioned semiconductor circuit board, a semiconductor chip is fixed through solder in the 
smiconductor fixing part of said convex type or a concave, and it is considered as a semiconductor device. As mentioned above, by 
taking into convex or a concave the surface portion of the copper electrode which joins a semiconductor chip Without producing the 
pentng of the solder section, even if the semiconductor chip has curved in convex or a concave, it becomes joinable to a copper 
lectrode all over a semiconductor chip, and joining reliability also with an expensive thin semiconductor chip can be realized. 
X)10] Moreover, it can prevent that a semiconductor chip short-circuits by an end ^ce with excessive solder by preparing a pit. 
K)11] 

^ode for carrying out the Invention] The following discussion described the same sign In the same part as drawing 6 . Drawing 1 is the 
iportant section sectional view of the semiconductor circuit board of the 1st example of this invention. This drawing is a sectional view 
hich fixed the 100 micrometers or less-^ick semiconductor chip 4. and the surface of the copper electrode 2 which touches through 
ie rear face and solder 3 of the semiconductor chip 4 serves as convex. As shown in aforementioned drawing 8 , the rear-fiace metal 
lembranes 102. such as a three-layer vacuum evaporationo layer of aluminum/nickel/Au, were formed in the surface of the 
amiconductor substrate 100 at the Insulator layers 101, such as polyimide. and the rear face. and. as for the semiconductor chip 4, the 
jrface has usually curved In convex (it is curving). 

K}12] The surface of the copper electrode 2 which joins the semiconductor chip 4 which curved in convex [ this ] with solder 3 is 
icurvated to convex. This curved field is acquired by forming the height 6 in the surface of the insulating substrate 1, and forming the 
3pper electrode 2 of uniform thickness on it Moreover, this curved field forms the height in the surface of the copper electrode 2 so 
lat the field which curved in the concave of the rear face of the semiconductor chip 4 may be exactly contacted according to the 
/erage curvature state of the semiconductor chip 4. 

K)13] The semiconductor chip 4 which curved is joined through solder 3 along this bow side. Since the state of the surface of the 
dpper electrode 2 which is in the underside side to which the semiconductor chip 4 is joined at this time is made like the state of the 
urvature of the semiconductor chip 4, At the time of a soldered joint, even if an opening 5 does not arise in the solder 3 which has 
•ined the copper electrode 2 to the semiconductor chip 4 but it performs wire bonding which is not illustrated, the semiconductor chip 
is not damaged. 

K)14] Furthermore, since it has joined by the whole surface product of the semiconductor chip 4, a power cycle tolerated dose also 
iproves. After the semiconductor substrate shown in drawing 1 places a daily dose so that the underside used as the pair of the 
^nvex configuration of the surface of the insulating substrate 1 may serve as the circuit board of predetermined thickness between 
lese two metal mold in the ceramic powder which is a raw material using two, concave metal mold and metal mold with the even 
jrface. it is calcinated and formed at predetermined pressure and predetermined temperature. Then, the surface puts on the ceramics 
ate which became a concave, and joins at predetermined pressure and predetermined temperature. Generally an alumina, nitriding 
uminum, etfti are used for junction of a ceramics plate and copper foil as a jointing material. 

K)15] Drawing 2 is the important section sectional view of the semiconductor circuit board of the 2nd example of this Invention. The 
^fference from drawing 1 is the point of having formed the height 7 in the surface of the copper electrode 2 which there is no height 6 
the insulating substrate 1 used as a base, and is installed in the upper part Also in this case, the same effect as drawing 1 is acquired, 
he semiconductor circuit board shown in drawing 2 creates the ceramics plate with metal mold with even upper surface and underside, 
opper foil is put on a ceramics plate with this even surface, and a ceramics plate Is joined for even metal mold to copper foil at Mr. 
rangement, and predetermined pressure and predetermined temperature in another [ which does not put copper foil ] ceramics plate 
de from the metal mold side where the concave crater was formed in the field which touches copper foil. By carrying out like this, the 
^pper electrode 2 with a convex configuration is formed. 

K)16] Drawing 3 is the important section sectional view of the semiconductor circuit board of the 3rd example of this invention. This 
amiconductor circuit board makes a concave the height 6 of the insulating substrate 1 shown by drawing 1 R> 1 , and the copper 
ectrode 2. This Is applied when the semiconductor chip 4 has curved in the concave. Also In this case, the same effect as drawing 1 is 
squired. The semiconductor circuit board shown In drawing 3 is manufactured because the underside used as the concave shape of the 
jrface of the insulating substrate 1 and a pair uses concave metal mold like the fabrication method of the semiconductor circuit board 
nown by drawing 1 . 

K)1 7] Drawing 4 is the important section sectional view of the semiconductor circuit board of the 4th example of this invention. This 
amiconductor circuit board makes a concave the height 7 of the copper electrode 2 shown by drawing 2 R> 2. Also in this case, the 
ame effect as drawing 2 Is acquired. The semiconductor circuit board shown In drawing 4 is manufactured because the underside used 
> the convex configuration of the surface of the insulating substrate 1 and a pair uses convex metal mold like the fabrication method of 
le semiconductor circuit board shown by drawing 2 . 

1018] Drawing 5 is the important section sectional view of the semiconductor circuit board of the 5th example of this invention. 
Ithough this semiconductor circuit board is the same composition as the semiconductor circuit board of drawing 1 fundamentally, it has 
stalled the pit 10 (*****♦*♦) which slushes the excessive solder 3a into the periphery section of the part which joins the 
jmlconductor chip 4. As the excessive solder 3a shows In a flash and drawing by a dotted line to the periphery section and the chip 
jrface of the semiconductor chip 4. this pit 10 has the work which prevents connecting too hastily in the periphery section, and can 
lise reliability. 

1019] Although installed in the periphery section of the part which joins the semiconductor chip 4. this pit 10 designs the size of its 
3pth and width so that the solder WKich it was various and was protruded with the amount of the surface area and the solder of the 
smiconductor chip 4 may not overflow from a pit 10. Moreover, this pit 10 may be established only in the surface of the copper 

ttp://dossier1 .ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje?u=http%3A%2F%2Fdoss %2Eip... 1 0-05-2005 



2ctrode 2v and if a still deeper pit is required, it will not matter as illustrated, even if it reaches to the insulating substrate 1 located in 
e lower part of the copper electrode 2. 

020] Moreover, this pit is preparing also in drawing 4 from drawing 2 , and the same effect is acquired. 
D213 

Ffect of 'the Invention] According to this invention, according to the curvature of a semiconductor chip, incurvate a copper eiectrode. 
opening becomes impossible between a semiconductor chip and solder by joining by solder, and breakage to a semiconductor chip can 
; prevented with the welding pressure at the time of wirebonding. Moreover, since there is no opening, thermal resistance does not 
urease' but a power cycle tolerated dose improves. 

022] Furthermore, by installing the pit which slushes surplus solder into the copper electrode or copper electrode which joins a 
miconductor chip, and an insulating substrate, the tolerated dose to the thermal stress at the time of chip operation can improve, and 
;h joining reliabilrty can be acquired. 



Vanslation done.] 
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